dystrophy are inherited as an autosomal recessive trait (Lamy and de Grouchy, 1954; Blyth and Pugh, 1959) . As a result of a recent review the author believes such cases to be very rare. The reasons can be summarized briefly as follows: (a) proof of the existence of an autosomal recessive childhood dystrophy depends on the discovery of females with the disease. The published reports of such females very rarely give satisfactory histological evidence of the diagnosis, and in view of the recently recognized relatively high incidence of benign spinal muscular atrophy simulating muscular dystrophy (Gardner-Medwin, Hudgson, and Walton, 1967) , most of the reported 'female Duchenne' cases may be examples of neurogenic disease. This possibility is strengthened by the fact that secondary myopathic change may occur in chronically denervated muscle and cause serious diagnostic difficulty, whether clinical, enzymological, electromyographic, or histological criteria are used for diagnosis. (b) In a study of cases of muscular dystrophy which began in childhood and predominated in the lower limbs, the absolute prevalence of the disease in a population of 3-3 million in the north ofEngland was males (Duchenne type) 91, females 2; the minuimum prevalence of cases of benign spinal muscular atrophy with onset before 12 years was males 12 and females 14. (c) The 2 females with muscular dystrophy and 3 others referred from elsewhere were compared with the Duchenne cases and were found to have a similar age of onset but slower progression and longer survival; similar clinical features, though asymmetry was commoner in females; lower or similar serum creatine kinase levels in the late stage of the disease (no information was available for females in the early stages); less severe histological abnormalities; and electrocardiograms which lacked the typical features of Duchenne dystrophy (Perloff, de Leon, and O'Doherty, 1966 
Methods
Creatine kinase (CK) assays were performed by the method of Pearce, Pennington, and Walton (1964) 
Results
The total number ofascertained cases ofDuchenne muscular dystrophy born in the region in the nineyear period was 77, of which 43 (56%) or possibly 42 were isolated cases. This gives an incidence of 16-8 cases per 100,000 children of both sexes attaining the age of 5 (32-6 per 100,000 males). Using Haldane's formula the mutation rate is 10-9 x 10-5 per gene per generation.
Using the relatively direct method based on carrier detection, where U = mutation rate, J = number of isolated cases born in the period, R = the proportion of isolated cases whose mothers are noncarriers, and T = number of males born in the period who attained the age of 5, then JR = 433x0°575 = 105 x10 5. If the mutation rate is equal in ovum and sperm then there should be twice as many new mutant carrier females in the population (each with two X chromosomes) as new mutant affected males (with one X chromosome).
Discussion
The method is attractively direct, but it depends for its accuracy upon the reliability of ascertainment of isolated cases and the uniformity of results of serum creatine kinase estimations. Some difficulties over ascertainment have been discussed; the error at the most can hardly exceed 10%. The isolated cases upon whose mothers the serum CK studies were performed and those which appear in Table I were not always the same. But only 8 of the 1952-1960 series are not in the serum CK series, and there is no reason to expect the two groups to differ significantly. Nor is there any obvious source of error or bias which might invalidate the results of the CK studies.
The figure of 32-6 x 10-5 for the incidence of the disease among males is higher than in previous studies where the following figures were obtained: 28-6 x 10-5 (Stephens and Tyler, 1951) , 13-0 x 10-5 (Walton, 1955) , 18-2 x 10-5 (Stevenson, 1958 ), 14-1 x 10-5 (Blyth and Pugh, 1959) , and 27-9 x 10-5 (Morton and Chung, 1959) . Falsely high ascertainment is unlikely, but even after exclusion of the 7 cases whose birth place was uncertain the incidence is 29-6 x 10-5. Incomplete ascertainment is more probable and 32-6 x 10-5 should perhaps be considered as a minimum figure.
The mutation rate based on carrier detection agrees closely with that obtained by the Haldane method. The latter method assumes normal fertility in carrier females; yet most women who know or fear that they may bear a dystrophic child purposely restrict their fertility. Some evidence for this is shown in Table I where the proportion of cases where the mothers are definite or probable carriers is relatively low. The expected proportion of sporadic cases is mu/(2u + v) for a sex-linked gene where m = the selection coefficient against affected males (1 in this disease) and u and v are the mutation rates in ovum and sperm, respectively (Morton and Chung, 1959) . If u and v are equal the frequency should be 0 33. In the present series it is 43/77 = 0 56, a figure that strongly suggests that genetic advice is beginning to have some effect upon the incidence of the disease. One might therefore expect the Haldane method to give a falsely low result. The actual close agreement in the mutation rates calculated by this method and the carrier-detection method (which is independent of the fertility of carriers) is difficult to explain.
The 21 cases with affected brothers in Table I included 7 first-affected, 12 second-affected, and 2 third-affected boys. Their mothers were clearly carriers. The incidence of first-affected boys bom in the population in the 9 years was therefore 43 + 7 = 50, of whom about 0-575 x 43 (= 25) were new mutants and about 7 + 43 (1-0 575) = 25 were born to unwitting (and probably mostly mutant)
